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(54) HIICTPyMEHT JU1H XOJlOHHOft PA3JIA1H TPYB 



I 

tbo6pfCHne omocHTca k MmimoodpaOotKe, 
npenmmcno ana o6pafiora» aiac y c mi a tpy- 
Go m Moxer 6tm ncnajaaouao npn oicoma- 
temioi ofipafioTKo mDannpmacn oraepcnrt 
TpyfS am nmpotmeaMo- ■ nwBHnnHHX d*tb- 
jui mbtoaom ne^opMaipioioioro iipuiAniBamt* 
(flopiioBawm) ♦ 

tbtecrea KHCipyMeirr aim paanaiH TpyG, co- 
fl ppmumtH crynemaTyio onpaatcy c nanpecco- 

BtttXMM* Rt KM Ae*OpMKpyW«IIMII KOAbmMH. 

va' oca onptBKH BBmoratesa tmnmtfffmtcxtM 
pacrooca, » croocax onptBKH - pMWWue 
OTBepcnui. kb Topoax iconcu - pajgnnasue 
rami. cooGmaamtnecJi c oTBepcniAboi onptBKH. 
HftCTpyMtHT ataoxeii atcreMO* noAjm pafloiei 

XMXOCOCTH B 06pa30BaHHMC OTBCpCTHJIMa] M IIB3B- 
MM KlHaiXM (1). 

Hamumrtnwon cmukoh Me*uy noBcpxHocn»io 
ipyoti bj p»6o<wmk Kom>mMH npn paooTe tto- 
ro KHcrpyMCHTB mnneicn napoBOW cnox, o6» 
puyKXnXHC* b pC3ynBTaTC HarpeBa pa6oieH 
BaUDcocm a nonocTM HHCTpyMtHTa no TCMne- 
patypbi ifapoo6p«30BaHHB ( oh pa6otarr TOJTbKO 



2 

mo npcflBaparenkHO turpeTOMy ao TeMnqmypbi 
ropmrp ae4>opMHpoBaKjw Meranna Tpy6bi. 

HeflOCtaTKOR» 9TOTO HHCTpyMCHTB XBJIMC1CM 

to, wo am aonroTOBKH k pafiore oh ipeoy- 
er sapwiai paooqeft bouikoctmo nonocm r 

5 npcAaapHTCJiwioft powumh aaxoAHoro kohub 
tpyoBi* Ha Buxone id Tpyobi noaie okoito- 
khji nponecca pawn imcTpyMCHT BarpcBtcTca 
HO teMnepatypM Bume napoo6pa30Baiow pa6o- 
tieft xhakocth, no BbUbiBaer onpeoeneKHue 

10 HcynoocTBa npn DKcnnyiTamou Tothoct* o6pa- 

OOTKH OTBtpcndl lBKHM HHCTpyMCHTOM HCBbH 
COKM. 

UeiXb JDOCpCTCMJW - nOBWUICMMC KBICCTBa 

oGpaooTKH. 

15 nocnBJieHHaii neitt AocTHraerc* tcm, no h> 
bccthmh HHcrpyMCKT, coaepxawHH nonyw on- 

ptBKy C Ht CBJKCKH bl MH Ha HCC AC<^OpMHpyK>- 
UXXMM 3J!€MCHTBMH P B CTCHKtX KOTOpOM BNOOiV 
HCHM pBimaJTMOJC OTBepCTWI, B H8 TOpi»X 

ne^opMvipyioutMx ijicmcktob. oSpamcHiiMX ookm 
k ApyroMy, - panKaiibHbic na3bi, a iaKxcc ho» 

TOTHHK ptOOWH KHAKOCTH WW nOA3W CC B 
06p330B tHHMt OTBCpCTHaMH K naMMM KaHanbl, 



to 



1$ 



20 



3 05<>878 
CHafiaceH CMOHTMpoB3inn»iM b p3CTOwc onpas- 
km c B03M03Wfocn>io occBoro nepeMtuieroia no 
awm unoKOM c nopumcM, na HapyxnoA no- 
BcpxHocTM KOtoporo BbmonHCMa KOAbueBa* npo- 
rows, cocuKMCHHaji c nonocTbio nnoKa n c 5 

OilHHM H3 paflHailMiMX OTBCpCTHM OltpaBKH, 8 

nonocrs unoKa coexomeHa c hciotoikom pa6o- 

q«M 5KKAKOCTH, B K3MCCTBC KOTODOH H010J!b30- 

' saw a cMajMBaioman XHAKOCTb. 

I la qcprcmc noxaoaH o6uihh bra npcnnarae- 
Moro HHCTpyMCHTa, paipc3, 

Hmctpymckt coAepxRT KopnyoonpaBKy 1, no 
OCH OnpaBKH BMnOHHCHO muiHHjipjnecKOC OT- 

BCpCTRC C pa3MCUlCHHWM B HCM nOABH3KHMM 
' 3HCMCHTOM - IKWIMM UITOKOM 2 C n6pU)HCM f 

Bbmo/meiottiM saomio co ujtokom. Ha nopro- 
hc BbmomreHa KontueBafl rrppTowa e 9 cochh- 
iieima* c noJiocrwo e nrroKa. B creracax orih 

paBKH ITpCflyCMOTpCHW pajWaJIMTMC OTBCpCTKH 

a win nojXBOAa cMaaowoii *chakocth k nasaM 
6 ita Topoax Ae<|K>pMHpyrouiHX 3hcmchtob 3, 
Wtok, ycianoBneHHbifl c bo3mo*choctmo bo> 
BpaTOo-nocTynaicnbHoro «dh)kchhh b nanocnt 
onpaBKH otnocinejibHO paimanuiux OTBCpCTHM 
b creincax, npcncflOBaiejibHO pacnpcncnncT no- 

TOK CMa30WOH HCHAKOCTH K 30HiM o6pa60TKH. 

Pa6owc sncMCHiw 3 c yBeJWDroaiomRMHc* 
k obtxoffy OHaMerpaMH nocaaccHbi Ha hhjthhu- 
pmecxyio «bcti> onpaBKH, iuiothoc npHxamc 
npyr k flpyry pa6owx djicmchtob n ynepiWHHe^ • 
mx b iaxoM cocroHHHH o6ecne<oiBaeTCJi rafixoH 
4, HaBinrocBaioatcHCfl Ha nepenjnoio lactb on- 
paBKiu 

PaGoTy HHCTpyMCHTa mohcho npocncAHTb na 
npHMepe o5pa6otKH OTBcpcnw wiaMCTpoM 
70*°^mm npH npoTHnraaHHH aaroTOBiot H3 Tpy 55 

6bl C flHaMCTpOM OTBCpCTKH 67 MM R TOAmH- 
HOH CTCKKH 10,5 MM, MSTCpHaJI - nHpKOHHR- 

hho6hcbmh ennaB Mapxn 3-125. 

06pa6oTKa npOH3BOAHTC* Ha BcprracanbHOM 
npccce MOflcnH n-6330 c ycHJDicM 100 tc m 
HjicrpyMCHT 3aKpcnjwcTca B BcpxHCfl ipaBep- 
cc npecca, oTBcpcTHC b Tpy6c pawnor Ha 

p33MCp itfOPHjOA C HafiopOM pa6<WHX 3ACMCH- 
TOB X HapyTKKMMH HHflMCTpaMH COOTBCTCTBCHHOI 

67.50; 68.75,7035; 70.55; 70,06 ♦ 70.08 mm. 45 
npn o6pa6oTxc HapyMOttm njiaMCTp Tpy6bi yBc- 
junHBaeTOf no 90 mm, ynpyra* ycajoca cocybb- 
jwct 0,47 - 0,52 mm, Bcmrnma yitp<WHCHHO» 



ro LMOfl - 1000 1100 MKM, flpH ABH5KC- 
HMH HHCTpyMCHTa BHH3 npH IlOAXOAe K BCpX- 

HeMy Topuy saroioBKH 5 b uitok nocTynacT 
CMaaomia* acHAKOCTb (Mac/io HuoycTpHaJibHoe 
20-30). KOTopan HanpaBJUteTC* icpc3 paAHamr 
irbie oTBcpcTHH b onpaBKC k panHaJibHMM na- 
saM na Topttax ncpBoro Ae<|>opMHpyiomero 
sncMCHTa. Ilpn noc/icayiomeM abh>tchhh HHcrpy- 

MCHT3 BHH3, IUTOK ncpCMCUiaeTCJI BBCpX H 

nocncAOBaTCjniHo pacnp^ncnHCT cMasoMHyio vawr 

KOCTb K fle<jK>pMHpyK>UWM 3J1CMCHTaM, IlpH 06- 
paTHOM XOflC HHCTpyMCHTa UXTOK B03BpamaCTCJ 
B HH^HCC RCXOflHOC nOHO)KCHHe, HCTaJTb H3BJie~ 

KaeTCH H3 onopnoro craKana h uhxji noBTopji* 

CTCK. 

3 K oHOMinecKHMr 3<M* KT ™ Hcnojn>30BaHHJi 
npcnnaracMoro HHCTpyMCHra npn hstotobjickhh 

KOMRJICKTB flCTUlCH H3 amupftT COCTaBJWCT 

50 twc py6. 3a ctct yMcm>uicHHJi npHnycxoB 
npn oKOHweJibHOH o6pa6oTK« h saMCHbi onc- 
pauHH pacio«iKH OTBCpCTHH Ha AC^OpMaUHOH- 
HOC npOTHrHBaHHC 6C3 CHHTHH MeT3JWia. 
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OopMyiia H306pCTCHHH 

MHCTpyMCHT aim xojioahoh pa3Aawi Tpy6, coflcp- 
xcamml nonyio onpaBicy c HacaxceHHUMH na nee jt* 

C^OpMHpyiOOXHMH 3JlCMCHTaMH, B CTCKXaX KOTO- 

po« BwnonHCHbi paAHajTbHwe OTBcpcnw, a hi 
Topuax Ac4>opMHpyioaxHX sjicmchtob, oCpaincH- 
hmx ojzhh k npyroMy - paAHajibHwe na3M, a 

TaXXCe HCTCWHHK pa6WH )KHAKOCTH JXIW OOfla- 

to ee b o6pa30BaHHwe otbcpcthhmh h ruuaMH 
xaHami, oTnHiawiaHiTcH tcm, 
xuo, c ucnbfo noBuuicHHH Ka^ccrea o6pa6otKH, 

OH CHa6)KCH CMOHTHpOBaHHMM B nOAOCTH OB- 

paBKH c B03MOXHOcn>io occBoro nepcMcmcHJW 
noAMM idtokom c noptuHCM, na HapyxHoA no- 

BCpXHOCTH KOTOpOTO BblHOAHCHa KOAbUCBajl npO- 

lotnca, cocAHHCHHafl c nonocrbfo urroKa h c 

OAHHM H3 paAHaJIbKbDt OTBepCTHH. a nOAOCTb 

urroKa cocAHHCHa c hctowhkom pa6oicfi jkha- 

KOCTH, B KaSCCTBC KOTOOOH HcnonbioBaHa CMa- 

3MBawmaji xhakoctk 

McTOnHHKH HH()>OpMaUHH, 
npHHHTbie BO BHHMaHHC npH 3KCTICpTH3C 

U Abtodckoc cBHACTcnbCTBO CCCP N* 614862. 
ka. B 21 0 41/02, 13.U.76 (npoTOTHn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 |im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 
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